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Reply To Final Office Action Of October 20, 2006 

AMENDMENTS TO CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently amended) A source device in communication with a plurality 
of destination devices in a collaborative communication session, each destination device 
in communication with the source device via an associated communication coimections 
such that data in the source device can be shared with each destination device in a timely 
manner, the source device comprising: 

a plurality of connection int e rfac e s; and 

a cluster manager configured to determine p e rformanc e oimilaritioG connection 
characteristics for each of the a— plurality of destination devices and associated 
communication connections^ aad -further configured to create one or more performance 
clusters, and further configured to group assign each of the plurality of communication 
connections into one of the created performance clusters based on th e d e t e rmin e d 
performance similarities of the determined cormection characteristics of the destination 
devices and associated communication connections assigned to each performance 
clusterT i aad 

a source data buffer containing the data to be shared with each of the plurality of 
destination devices: and 

a plurality of synchronization mechanisms coupled with the source data buffer, 
each of the plurality of synchronization mechanisms corresponding to one of the 
performance clusters, wherein said synchronization mechanism is coupled with the 
source data buffer thereby synchronizing for each performance cluster the data sent to 
the destination devices associated with communication connections assigned to said 
performance cluster. 

2. (Currently amended) The source device of claim 1, further comprising a 
plurality of synchronization m e chanismo coupl e d with a plurality of conn e ction 
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interfaces, wherein the cluster manager is further configured to assign a synchronization 
mechanism to each of the performance clusters. 

3. (Currently amended) The source device of claim 12, wherein each of the 
plurality of synchronization mechanisms is configured to provide computations and 
protocols needed to communicate Ae data from the source device to each destination 
device over the plurality of communication connections. 

4. (Canceled) 

5. (Original) The source device of claim 1, wherein the performance clusters 
include a high performance cluster. 

6. (Original) The source device of claim 1, wherein the performance clusters 
include an intermediate performance cluster. 

7. (Original) The source device of claim 1, wherein the performance clusters 

include a low performance cluster. 

8. (Currently amended) The source device of claim 1, wherein at least one 
of the performance oimilarity similarities for the plurality of communication connections 
is determined based on the bandwidth capability of each of the plurality of 
communication connections. 

9. (Currently amended) The source device of claim 1, wherein at least one 
of the performance similarity similarities for the plurality of communication coimections 
is determined based on the latency of each of the plurality of communication 
connections. 

10. (Currently amended) The source device of claim 1, wherein at least one 
of the performance similarity similaities is determined based on the connection security 

of each of the plurality of communication connections. 

1 1 . (Currently amended) The source device of claim 1 , wherein at least one 
of the performance oimilarity similarities is determined based on the error rate of each of 
the plurality of communication connections. 
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12. (Currently amended) The source device of claim 1, wherein the cluster 
manager is further configured to detect a change in performance capabilities connection 
characteristics for ene-any of the plurahty of communication connections and to assign 
the communication connection to one of the another p erformance clusters based on the 
changed connection characteristics chang e in performanc e oapabilitios . 

13. (Currently amended) The source device of claim 1, wherein the cluster 
manager is further configured to detect a new communication connection, determine the 
performance capabilities of the new communication coimection, and add the new 
communication connection to one of the a performance clusters based on the 
performance capabilities of the new communication connection. 

14. (Currently amended) The source device of claim 2 [4], wherein at least 
one each of the plurality of synchronization mechanisms is fiirther configured to 
replicate the entire source data buffer on each of the plurality of destination devices 

assigned to the synchronization mechanism performance cluster and then update the 
destination devices only when the data in the source data buffer has changed. 

15. (Currently amended) The source device of claim 2 [4], wherein at least 
one e ach of the plurahty of synchronization mechanisms is further configured to 
replicate the entire source data buffer on each of the plurality of destination devices 
assigned to the synchronization mechanism performance cluster and then update the 
destination devices only when at least one of such ^ destination devices requests an 
update. 

16. (Currently amended) The source device of claim 2 [4], wherein at least 
one ©aeh of the plurality of synchronization mechanisms is further configured to 
repUcate the entire source data buffer on each of the plurality of destination devices 
assigned to the synchronization mechanism performance cluster, and wherein each of the 
plurality of synchronization mechanisms d e vices is further configured to update the 
destination devices interfaced with the synchronization mechanism d e vic e s only when 
all such destination devices have requested an update. 
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17. (Currently amended) The source device of claim 1, wherein d e t e rmining 
the performance similarities for the plurality of communication coimections are 
determined through the steps of compris e s : 

assigning all of the plurality of communication connections to a primary 
performance cluster; and 

gathering an fee average latency for each of the plurality of communication 
connections. 

18. (Currently amended) The source device of claim 17, wherein the cluster 
manager is further configured to group assign the plurality of communication 
connections into each of the performance clusters based on the average latency of each 
of the plurality of communication cormections. 

19. (Currently amended) The source device of claim 17, wherein grouping 
the plurality of communication connections are assigned into tiie performance clusters 
through the steps of furth e r comprisoG : 

determining time-average latencies for each of the plurahtv of communication 
connections: 

determining a primarv cluster mean latency for the primary performance cluster 
based on the time- average latencies for each of the plurality of communication 
connections assigned to the primarv cluster : 

determining arthe standard deviation of the time- average latencies for each of the 
plurality of communication connections relative to the primarv cluster mean latency-^9r 
th e primary p e rformance clust e r ; and 

determining the number of performance clusters required based on the primarv 
cluster mean latency for th e primary performanc e cluster and the standard deviations of 
the time- average latencies for each of the plurality of communication connections. 

20. (Currently amended) The source device of claim 19, wherein grouping 
the plurality of communication coimections are assigned into tiie performance clusters 
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through further stq)s of: furth e r compris e s grouping th e connections using a sum of 
squar e s d e t e rmination 

(a) creating a number of performance clusters: 

(h) assigning each of the communication connections to one of the performance 

clusters: 

(c) calculating the cluster mean latency for each performance cluster based on the 
time-average latency of each of the connections assigned to the performance cluster; 

(d) repeating step (c) for all the of the created performance clusters: 

(e) assigning each communication connection to the performance cluster wherein 
the cluster mean latency is closest to the connection time-average latency: and 

(f) repeating steps (c), (d) and (e) imtil no change in cluster assig nm ent occurs in 
step (e) . 

21. (Currently amended) A network communication system for facilitating 
data synchronization in a collaborative web session , the system comprising: 

a plurality of destination devices, each of the plurality of destination devices 
comprising a destination synchronization mechanism and a destination data buffer; and 

a source device configured to communicate with each destination device via one 
of a plurality of communication connections, the source device comprising: 

a plurality of conn e ction int e rfac e s configured to support a plurality of 
connections with th e plurality of d e stination devices, and 

a cluster manager configured to determine performance similarities for 
the plurality of communication connections mad e via the plurality of oonnootion 
int e rfaces and to group assign each of the plurality of communication connections mto 
one of pre-defined performance clusters based on the determined performance 
similarities; 

a source data buffer containing data to be shared with each destination 
data buffer of each of the plurality of the destination devices: and 
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a plurality of source synchronization mechanisms coupled with the source 
data buffer, and further coupled with the plurality of communication connections, each 
of the plurality of source synchronization mechanism corresponding to one of the 
performance clusters . 

22. (Currently amended) The network communication system of claim 21, 
wherein the sourc e d e yice furth e r compris e s a plurality of sourc e synchronization 
m e chanisms coupled with the plurality of oonnootion interfac e s, wh e rein the cluster 
manager is fiirther configured to assign one of the plurality of source synchronization 
mechanisms to each of the performance clusters. 

23. (Currently amended) The network communication system of claim 22, 
wherein each of the plurality of source synchronization mechanisms and each of the 
destination synchronization mechanisms are configured to provide computations and 
protocols needed to communicate data over the plurality of communication connections. 

24. (Canceled) 

25. (Currently amended) The network communication system of claim 21, 
wherein some of the plurality of destination devices use high bandwidth connections 
with the source device, and wherein some of the performance clusters are high 
performance clusters configured to service the high p e rformance bandwidth connections. 

26. (Currently amended) The network commimication system of claim 21, 
wherein some of the plurality of destination devices use intermediate bandwidth 
connections with the source device, and wherein some of the performance clusters are 
intermediate performance clusters configured to service the intermediate p e rformance 
bandwidth connections. 

27. (Currently amended) The network communication system of claim 21, 
wherein some of the plurality of destination devices use low bandwidth connections with 
the source device, and wherein some of the performance clusters are low performance 
clusters configured to service the low p e rformanc e bandwidth connections. 

28. (Currently amended) The network communication system of claim 21, 
wherein the performance similarities for each of the plurality of communication 
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connections is-are determined based on the bandwidth of each of the pluraUty of 
communication connections. 

29. (Currently amended) The network communication system of claim 21, 
wherein the performance similarities for the plurality of communication connections is 
are determined based on the latency of each of the plurality of communication 
connections. 

30. (Currently amended) The network communication system of claim 21, 
wherein the performance similarities for the plurality of communication connections is 
are determined based on the connection security of each of the pluraUty of 
communication connections. 

31. (Currently amended) The network commimication system of claim 21, 
wherein the performance similarities for the plurality of communication connections is 
Me determined based on the error rate of each of the plurality of communication 
connections. 

32. (Currently amended) The network communication system of claim 21, 
wherein the cluster manager is further configured to detect a change in performance 
capabilities for one of the plurality of communication connections and to assign the 
communication connection to another performance cluster based on the change in 
performance capabilities subsequent to the change . 

33. (Currently amended) The network communication system of claim 21, 
wherein the cluster manager is further configured to detect a new communication 
connection, determine the performance capabilities of the new communication 
connection, and add the new communication connection to a performance cluster based 
on the performance capabilities of the new communication connection. 

34. (Currently amended) The network communication system of claim 
21 [24], wherein at least one e ach of the plurality of synchronization mechanisms is 
further configured to replicate the entire source data buffer on each of the plurality of 
destination devices assigned to the synchronization mechanism performance cluster and 
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then update the destination devices only when tiie data in the source data buffer has 
changed. 

35. (Currently amended) The network communication system of claim 
21 [24], wherein at least one e ach of the plurality of synchronization mechanisms is 
further configured to replicate the entire soiu-ce data buffer on each of the plurality of 
destination devices assigned to the synchronization mechanism performance cluster and 
then update the destination devices only when at least one of such fee destination 
devices requests an update. 

36. (Currently amended) The network communication system of claim 
21 [24], wherein at least one ea^ of the plurality of synchronization mechanisms is 
further configiured to replicate the entire sovirce data buffer on each of the plurality of 
destination devices assigned to the synchronization mechanism performance cluster , and 
wherein each of the plurality of synchronization mechanisms d e vic e s i s further 
configured to update the destination devices interfaced with the synchronization 
mechanism d e vic e s only when all such destination devices have requested an update. 

37. (Currently amended) The network communication system of claim 21, 
wherein d e t e rmining the performance similarities for the plurality of connections are 
determined through the steps of oompriBOs : 

assigning all of the plurality of communication connections to a primary 
performance cluster; and 

gathering an fee average latency for each of the plurality of communication 
connections. 

38. (Currently amended) The network communication system of claim 37, 
wherein the cluster manager is further configured to group assign the plurality of 
communication connections into performance clusters based on the average latency of 
each of the plurality of communication connections. 

39. (Currently amended) The network communication system of claim 37, 
wherein grouping the plurality of communication connections are assigned into 
performance clusters through the steps of fiirth e r comprises : 
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determining a mean latency for the primary performance cluster based on the 
average latencies for each of the plurality of commvinication connections; 

determining a standard deviation of the average latency for each of the plurality 
of communication connections relative to the mean latency for the primary performance 
cluster; 

determining the number of performance clusters required based on the mean 
latency and standard deviation. 

40. (Currently amended) The network communication system of claim 21, 
wherein grouping the plurality of communication connections are assigned into 
performance clusters via a further step of compris e s grouping assigning the 
communication connections using a sum-of-squares determination. 

41. (Currently amended) A method for sharing and synchronizing data 
between a sovirce device and a plurality of destination devices in a network 
communication syste m, the method comprising: 

determining tfee-performance similarities for a plurality of communication 
connections , each communication connection connecting the source device and at least 
one of the plurality of destination devices : aad 

creating one or more performance clusters: 

assigning each of grouping t he pluraUty of communication connections into one 
of the performance clusters based on the determined performance similarities : and 

assigning a synchronization mechanism to each of the performance clusters, 
wherein each synchronization mechanism is coupled with a source data buffer in the 
source device, the source data buffer containing the data to be shared with each 
destination device . 

42. (Canceled) 

43. (Canceled) 
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44. (Currently amended) The method of claim 41, wherein determining the 
performance similarities for the plurality of communication connections comprises 
determining the bandwidth capabihties for each of the plurality of commimication 
connections. 

45. (Currently amended) The method of claim 41, wherein determining the 
performance similarities for the plurality of communication connections comprises 
determining the latency associated with each of the plurality of communication 
connections, 

46. (Currently amended) The method of claim 41, wherein determining the 
performance similarities for the plurality of communication connections comprises 
determining connection security associated with each of the plurality of communication 
connections. 

47. (Currently amended) The method of claim 41, wherein determining the 
performance similarities for the plurality of commimication connections comprises 
determining an error rate associated with each of the plurality of communication 
connections. 

48. (Currently amended) The method of claim 41, further comprising 
detecting a change in performance capabilities for one of the plurality of communication 
cormections and assigning the communication connection to another performance cluster 

based on the chang e in performance capabilities subsequent to the change . 

49. (Currently amended) The method of claun 41, further comprising 
detecting a new communication connection, determining fee-performance capabilities of 
the new communication connection, and adding the new communication connection to a 
performance cluster based on the performance capabihties of the new communication 
connection. 

50. (Currently amended) The method of claim 41 [43], further comprising 
replicating the entire source data buffer on each of the plurality of destination devices 
and then updating the destination devices only when data in the source data buffer has 

changed. 
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51. (Currently amended) The method of claim 4i[43], further comprising 
replicating the entire source data buffer on each of the plurality of destination devices 
assigned to a performance cluster, and then updating fee -such destination devices eely 
when at least one of the destination devices assigned to a performance cluster requests 
an update. 

52. (Currently amended) The method of claim 41 [43], further comprising 
replicating the entire source data buffer on the each of the plurality of destination 
devices assigned to a performance cluster, and updating such fee-destination devices 
eHly when all such destination devices have requested an update. 

53. (Currently amended) The method of claim 41, wherein determining the 
performance similarities for each of the plurality of communication connections 
comprises: 

assigning all of the plurality of communication connections to a primary 
performance cluster; and 

gafeering an fee-average latency for each of fee pluraUty of communication 
connections. 

54. (Currently amended) The mefeod of claim 53, further comprising 
grouping assigning fee plurality of communication connections into fee performance 
clusters based on fee average latency of each of the plurality of communication 
connections. 

55. (Currently amended) The mefeod of claun 54, wherein grouping 
assigning fee plurality of communication connections into fee performance clusters 
furfeer comprises: 

determining a mean latency for fee primary performance cluster based on the 
average latencies for each of the plurality of communication connections; 

determining a standard deviation of the average latency for each of the plurality 
of communication connections; relative to the mean latency for the primary performance 
cluster; and 
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determining the number of performance clusters required based on the mean 
latency for the primary performance cluster and standard deviation of the average 
latency of each of the plurality of communication connections. 

56. (Currently amended) The method of claim 41, wherein grouping 
assigning the plurality of communication connections into performance clusters further 
comprises grouping assigning the communication connections using a sum-of-squares 
determination. 

Claims 57-92 (Canceled) 

93 . (New) The source device of claim 1 , wherein the cluster manager is further 
configured to determine the number of performance clusters to be created and synchronization 
mechanisms to be assigned by applying a pre-determined function, the function comprising: 

a source device resource priority corresponding to the relative importance of minimizing 
resource usage on the source device; and 

a destination device service priority corresponding to the relative importance of providing 
timely updates to the plurality of connected destination devices. 

94. (New) The source device of claim 93, wherein the cluster manager is further 
configured to determine the number of the performance clusters and synchronization 
mechanisms by selecting the minimum of: 

the maximum number corresponding to the resources available on the source device; 
a number corresponding to a pre-determined percentage of available source device 
resources; 

the minimum number that provides timely updates to all of the plurality of destination 
devices; and 

a pre-defined limit number. 
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95 . (New) The source device of claim 93, wherein the cluster manager is further 
configured to increase the number of performance clusters if the destination device service 
priority is higher than the source device resovirce priority, and decrease the number of 
performance clusters if the destination device service priority is lower than the source device 
resource priority. 

96. (New) The source device of claim 1, wherein each of the performance clusters is 
pre-defined to be associated with a subset of communication connections having similar 
performance capabilities. 

97. (New) The source device of claim 1, wherein the data in the source data buffer 
comprises audio and video data in the collaborative communication session. 

98. (New) The source device of claim 1 , wherein the data in the source data buffer 
comprises image data shared in the collaborative communication session. 

99. (New) The source device of claim 98, wherein the image data represents a region 
displayed on a computer screen, wherein said region and said shared image data are updated at 
least once while being shared. 

100. (New) The source device of claim 1, wherein the sharing of data in the source 
data buffer with the destination devices provides a display sharing function in the collaborative 
communication session. 

101. (New) The network communication system of claim 2 1 , wherein the cluster 
manager is further configured to determine the number of performance clusters to be created and 
synchronization mechanisms to be assigned by applying a pre-determined function, the fimction 
comprising; 
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a source device resource priority corresponding to the relative importance of minimizing 
resource usage on the source device; and 

a destination device service priority corresponding to the relative importance of providing 
timely updates to the plurality of connected destination devices. 

1 02. (New) The network communication system of claim 101, wherein the cluster 
manager is further configured to increase the number of the performance clusters if the 
destination device service priority is higher than the source device resource priority, and decrease 
the number of the performance clusters if the destination device service priority is lower than the 
source device resource priority. 

1 03 . (New) The network communication system of claim 2 1 , further comprising a 
remote source device, the remote source device configured to communicate with the plurahty of 
destination devices via the source device. 

104. (New) The network communication system of claim 103, wherein the remote 
source device comprises a remote source data buffer and a remote synchronization mechanism 
coupled with the remote source data buffer, the remote source data buffer containing data to be 
shared with the source buffer. 

105. (New) The network communication system of claim 104, wherein the source 
device further comprises an intermediate synchronization mechanism in commimication with the 
remote synchronization mechanism via a remote communication connection. 

1 06. (New) The network commimication system of claim 1 05, wherein both the 
intermediate synchronization mechanism and the remote synchronization mechanism are 
configured to provide computations and protocols needed to communicate data over the remote 
communication connection. 
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107. (New) The network communication system of claim 106, wherein the remote 
synchronization mechanism is further configured to repHcate the data in the remote source data 
buffer on the source data buffer so that the data will be shared with each of the plurality of 
destination devices via the plurality of synchronization mechanisms of the source device. 

1 08. (New) The network communication system of claim 1 07, wherein the data 
comprises audio and video data shared in the collaborative communication session. 

109. (New) The network communication system of claim 107, wherein the data 
comprises application data shared in the collaborative conmiunication session. 

110. (New) The network communication system of claim 1 07, wherein the data 
comprises image data shared in the collaborative commxmication session, wherein the image data 
represents a region displayed in a computer screen. 

111. (New) The network communication system of claim 1 10, wherein said region and 
said image data are updated at least once while being shared. 
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